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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the sputtering target for aluminum alloy thin 
film formation used for suitable aluminum alloy thin film to use it as laser light reflex film, and its 
production about aluminum alloy thin film and the sputtering target for aluminum alloy thin film 
formation. 
[0002] 

[Description of the Prior Art] While excelling in corrosion resistance as an ingredient used for the laser 
light reflex mirror which has the configuration of a plane mirror, a concave mirror, a convex mirror, etc. 
so that it may not be corroded under an operating environment, a high reflection factor property is 
required as laser luminous intensity not declining. 

[0003] Conventionally, Cu, Mo, Si, and aluminum by which mirror plane processing was carried out are 
used for the laser light reflex mirror. Also in these, Cu is excellent in workability and is most widely 
used from the place which has a high reflection factor, moreover, the outstanding corrosion resistance 
and the outstanding high reflection factor — having — in addition — and it excels in oxidation resistance 
and what formed the hard alloy thin film in Cu front face by vacuum evaporationo etc. is used. 
[0004] In order to make the degree of hardness of Au increase based on Au which has a high reflection 
factor and was excellent in corrosion resistance and oxidation resistance as a typical alloy thin film 
Thing in which the Au-Co alloy thin film which made Co of 0. 1 - 0.5wt % contain was formed (JP,63- 
301902,A) There is a thing (JP,1-309005,A) in which the Au-Cr alloy thin film containing 1 - 20wt% Cr 
was formed etc., and the alloy thin film of Au base is mainly used. 
[0005] 

[Problem(s) to be Solved by the Invention] However, Cu tends to oxidize, and has the trouble of it being 
soft and being easy to attach a blemish to a front face, and Au is holding the trouble that it is expensive 
in price, then, a price — like - cheap — in addition ~ and aluminum which has a high reflection factor is 
an ingredient promising as laser light reflex film from now on. 

[0006] However, since aluminum is inferior to corrosion resistance, when it is used under an elevated 
temperature or the environment of high humidity for a long period of time, aluminum thin film corrodes, 
and it causes decline in a reflection factor, and has a difficulty of stopping functioning as laser light 
reflex film. 

[0007] Paying attention to the above mentioned situation, it is cheap, and this invention has the highly 
efficient new aluminum alloy thin film which canceled the trouble of the conventional product and its 
sputtering target for aluminum alloy thin film formation, i.e., the outstanding corrosion resistance, and a 
high reflection factor, and aims at offering aluminum alloy thin film which can be suitably used as laser 
light reflex film, and its sputtering target for aluminum alloy thin film formation. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the function excellent 
in aluminum alloy which contains a transition element as a sputtering target which is a material for 



http ://www4 . ipdl . ncipi . go jp/cgi-bin/tran_web_cgi_ejj e 



3/22/05 



JP,07-301705,A [DETAILED DESCRIPTION] 



Page 2 of 5 



forming aluminum alloy thin film as a laser light reflex mirror as a result of this invention persons 1 
repeating research wholeheartedly is demonstrated, the knowledge of raising the property of the laser 
light reflex mirror which consists of an obtained aluminum alloy thin film is acquired, and it comes to 
complete this invention. 

[0009] namely, this invention based on the above-mentioned knowledge — as an alloy content — a 
periodic table Ilia group (Sc -) Y, La, Pr, Nd, Sm, Gd, Tb and Dy, and an IVa group (Ti -) Zr, Hf, Va 
group (V, Nb, Ta), and a Via group (Cr and Mo --) W, a Vila group (Mn, Tc, Re), a VIII group (it Fe(s) 
and Co(es)) One or more sorts in the transition element of nickel, Ru, Rh, Pd, Os, Ir, and Pt the sum total 
0.1 - 10at% — let the sputtering target which consisted of alloys which make the summary aluminum 
alloy thin film characterized by consisting of an aluminum alloy to contain, and form this thin film be a 
summary. The laser light reflex film furthermore constituted with said alloy is also the summary of this 
invention. 
[0010] 

[Function] A configuration and an operation of this invention are explained, this invention persons 
produced aluminum alloy sputtering target which aluminum was made to contain various elements and 
was obtained, formed aluminum alloy thin film of various alloy presentations by the sputtering method 
using these targets, and performed characterization, such as the presentation, corrosion resistance, and a 
reflection factor. 

[001 1] Consequently, addition of a transition element is effective in corrosion resistance improvement, 
and it turned out that it is not that to which a reflection factor is reduced remarkably, and having the 
property in which aluminum alloy thin film which carried out addition content of these transition 
elements was excellent as laser light reflex film was checked. 

[0012] aluminum — as an alloy content ~ a periodic table Ilia group (Sc, Y, La, and Pr — ) Nd, Sm, Gd, 
Tb, Dy, and IVa Group (Ti, Zr, Hf), Va group (V, Nb, Ta) and Via If one or more sorts in the transition 
element of a group (Cr, Mo, and W), a Vila group (Mn, Tc, Re), and a VIII group (Fe, Co, nickel, Ru, 
Rh, Pd, Os, Ir, Pt) are made to contain Corrosion resistance improves with the increment in the content. 
[0013] This is based on the following reason. That is, in equilibrium, although the solid-solution limit to 
aluminum is very small, with aluminum alloy thin film formed by the sputtering method, the 
compulsory dissolution of a transition element more than a solid-solution limit is attained by gaseous- 
phase quenching of the sputtering method proper. Since these transition elements form a stable passive 
state chemically, its corrosion resistance improves. 

[0014] this effectiveness ~ a periodic table Ilia group (it Nd(s) Sc, Y, La, and Pr — ) Sm, Gd, Tb, Dy, an 
IVa group (Ti, Zr, Hf), and Va group (V — ) Nb, Ta, a Via group (Cr, Mo, and W), and a Vila group (Mn 
— ) It became clear that it was obtained also in any of the transition element of Tc, Re, and a VIII group 
(Fe, Co, nickel, Ru, Rh, Pd, Os, Ir, Pt), and the effectiveness that it is the same even when coincidence is 
made to contain one or more sorts of elements chosen from these transition elements was acquired. 
[0015] The reflection factor of aluminum alloy reflective film falls with the increment in a content 
against the corrosion resistance improvement by transition element addition. However, a transition 
element content It was checked that extent of the reflection factor fall within the limits which are 0. 1 - 
10at% is also so small that it does not pose a problem practically. 

[0016] The content of said transition element is in total. It is necessary to carry out to 0.1 - 10at%. 
Although corrosion resistance of the reason improves with the increment in a content, there are too few 
amounts of dissolution of the transition element in an alloy less than [ 0.1at% ], and the corrosion- 
resistant improvement effectiveness is not enough, and although corrosion resistance fully improves in 
the content exceeding 10at%, there are too many amounts of dissolution, and it is because a reflection 
factor falls greatly and it becomes impossible to achieve the function as reflective film enough. 
[0017] As for aluminum alloy thin film concerning this invention, being formed by the sputtering 
method is desirable. The reason is compared with the thin film forming methods, such as a vacuum 
deposition method and chemistry gaseous-phase vacuum deposition. The sputtering method is excellent 
in the stability of an alloy thin film presentation, and a transition element with aluminum alloy thin film 
formed by the sputtering method in equilibrium although the solid-solution limit to aluminum was very 
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small It is because a corrosion resistance high thing is obtained more from the compulsory dissolution 
more than a solid-solution limit being attained by gaseous-phase quenching of the sputtering method 
proper as compared with aluminum alloy thin film formed by other thin film forming methods. 
[0018] When forming aluminum alloy thin film concerning this invention by the sputtering method as a 
sputtering target - a periodic table Ilia group (Sc and Y --) La, Pr 3 Nd, Sm, Gd, Tb, Dy 5 and an IVa 
group (Ti — ) Zr, Hf, Va group (V, Nb, Ta), and a Via group (Cr and Mo --) one or more sorts in the 
transition element of W, a Vila group (Mn, Tc, Re), and a VIII group (Fe, Co, nickel, Ru, Rh, Pd, Os, Ir, 
Pt) — the sum total 0.1 - 10at% — what is necessary is just to use what consists of an aluminum alloy to 
contain The reason is that it has the advantage with the presentation of aluminum alloy thin film which 
compares with a compound sputtering target etc. and is formed of this aluminum alloy target stable 
[tend]. 
[0019] 

[Example] Although the example of this invention is explained, this invention is not limited at all by 
this. 

Example ISc, Y, La, Pr, Nd, Sm, Gd, Tb, Dy, Ti, Zr, Hf, V, Nb, Ta, Cr, Mo, W, Mn, Tc, aluminum 
alloy sputtering target which carries out specified quantity content of Re, Fe, Co, nickel, Ru, Rh, Pd, Os, 
Ir, and the Pt, respectively is used, and it is thickness on a 10mmx20mm glass substrate by the DC 
magnetron sputtering method. 1 micrometer aluminum alloy thin film was formed. 
[0020] the electrode sample in which lead wire was attached in aluminum alloy thin film which is the 
above, and was made and formed, and fixed area was exposed with the chlorofluocarbon mask — 
creating - this electrode 5mass% - inside of a NaOH water solution After making it immersed for 5 
seconds and removing an oxide film, anodic polarization measurement of potential trace-speed 20 
mV/min was performed, the electrolytic solution 0.5mass%Na2SO4 water solution - a supporting 
electrolyte - carrying out - H2 - S04 and HC1 Or NaOH addition adjusted to predetermined pH. The 
electrolytic solution is Ar gas beforehand. It deaerated for 1 hour or more, and the saturated calomel 
electrode (S C E) was used for the reference electrode. 

[0021] Since passivation of said each of aluminum alloy thin films was carried out by anodic 
polarization, they evaluated the corrosion rate from the current density (henceforth a passive state 
holding current consistency) in a passive state region, the examined transition element and its element 
2at% - relation with the passive state holding current consistency of included aluminum alloy thin film 
is shown in Table 1 . 
[0022] 
[Table 1] 
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[0023] In any [ of an acidic solution (pH=3.2) and a neutral solution (pH=8.0) ] case, it turns out that the 
passive state holding current consistency of aluminum alloy thin film which made the transition element 
contain is low as compared with the pure aluminum thin film, and the pure aluminum thin film is 
excelled in corrosion resistance. 

[0024] 10 micrometers in thickness it is thin from acrylic resin on this thin film after forming aluminum 
alloy thin film with a thickness of 50nm on a transparence polycarbonate resin substrate with a thickness 
of 1 .27mm by the same sputtering method using the same sputtering target as the case of example 2 
example 1 A protective coat is applied with a spin coat, was stiffened, and the sample was obtained. 
[0025] About this sample, it is wavelength. The reflection factor by 780nm laser light was measured 
from the transparence polycarbonate resin substrate side. The relation of the element content of a 
transition element and reflection factor which were examined is shown in drawing 1 , drawing 2 , and 
drawing 3 . 

[0026] As shown in drawing 1 , and 2 and 3, although the reflection factor (initial reflection factor) tends 
to fall by making aluminum alloy thin film contain a transition element, a content In the range which is 
0.1 - 10at%, it turns out that any alloy thin film shows 60% or more of high reflection factor. 
[0027] About the same sample as the case of example 3 example 2, PCT (PressureCooker Test; 
temperature 105 degrees C, pressure 122kPa, humidity 100%RH) was performed as an environmental 
accelerated test, and membranous corrosion resistance was evaluated from the variation (the amount of 
falls) of the reflection factor before and behind a trial. The relation between the element content of the 
examined transition element and the amount of reflection factor falls 60 hours after PCT is shown in 
drawing 4 , drawing 5 , and drawing 6 . 
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[0028] As shown in drawing 4 , and 5 and 6, by making aluminum alloy thin film contain a transition 
element shows that the amount of reflection factor falls decreases remarkably, and these aluminum alloy 
thin film is excellent in corrosion resistance. 
[0029] 

[Effect of the Invention] Since this invention is constituted as explained above, is excellent in corrosion 
resistance and has a high reflection factor, it can be suitably used as laser light reflex film, and it is 
suitable for said thin film formation for laser light reflex film, and it is [ a sputtering target can plan the 
advanced features and upgrading of a device which use these, and ] very useful on industry. 



[Translation done.] 
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